Covalent modification of synapsin I by a tetanus toxin-activated transglutaminase.
The synapsins are neuronal phosphoproteins that bind to small synaptic vesicles and to actin filaments and are believed to play a regulatory role in neurotransmitter release. Here we show that synapsin I is covalently modified with remarkable affinity and selectivity by the enzyme transglutaminase. Transglutaminase catalyzes the formation of covalent bonds between protein glutamine residues and primary amines and has been found recently to be potently activated by tetanus toxin, a dichain clostridial protein that selectively blocks neurotransmitter secretion. We also report the presence of two species of immunoreactive transglutaminases in nerve endings, one cytosolic and one located on synaptic vesicles; they are potently activated by tetanus toxin and, when activated, covalently modify synaptic vesicle-bound synapsin I. These results suggest a role for transglutaminase in the control of neurotransmitter secretion and provide evidence for synapsin I being a molecular target of tetanus toxin.